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Claims 



1 . A polymer comprising a repeating unit of the formula 



V- 







(I), especially 



(lb): and/ or 



(la), or 



(II), especially 



N^N 



(lib), or 



(Ha). 



(lie); wherein 



R\ R^ R^ R* and R* are independently of each other an organic substituent. 
especially Ca-Caoaryl or a CrC26heteroaryl. which optionally can be substituted. 
10 X\ and are independently of each other a divalent linlcing group. 

2. A polymer according to claim 1 . wherein X^ and X^ are independently of each other a 

R ' or — 



R 

group of the formula 



, in particular 
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n1 , n2, n3, n4, n5, n6 and n7 are integers of 1 to 10, in particular 1 to 3, 
and are independently of each other H, Ci-CisalkyI, Ci-Cisalkyl which is 

5 substituted by E and/or inten'upted by D, Cs-CzcycloalkyI, Cs-CiacycloalkyI, which is 

substituted by E, C6-C24aryl, Ce-CaAaryl which is substituted by E, Ca-Caoheteroaryl, C2- 
Caoheteroaryl which is substituted by E, CrCiealkenyl. Ca-Ciaalkynyl. Ci-Ci8alkoxy. d- 
Csalkoxy which is substituted by E and/or Interrupted by D, Cr-Casaralkyl, or -CO-R^. 
R® is Ci-Cisalkyl, Ci-CisalkyI which is substituted by E and/or Interrupted by D, C6-C24 

1 0 aryl, or Cr-Casaralkyl. 

R® and R^° are Independently of each other Ci-Cisalkyl, Ci-Cisalkyl which Is 
substituted by E and/or interrupted by D. C6-C24aryl. C6-C24aryl which Is substituted by 
E. Cs-Czoheteroaryl. Ca-Czoheteroaryl which Is substituted by E, Ca-Cisalkenyl, C2- 
Gisalkynyl, CrCisaikoxy, Ci-Cisalkoxy which is substituted by E and/or interrupted by 

i-5 D, or Cz-Casaraikyl. or 

R^ and R^°form a ring, especially a five- or six-membered ring, which may optionally 
be substituted by R^, 

R^* and R^^" are independently of each other H, C,-Ci8alkyl, Ci-CisalkyI which is 
substituted by E and/or interrupted by D, Ce-CaAaryl, C6-C24aryl which is substituted by 
20 E, Cz-Czoheteroaryl, or Cz-Czoheteroaryl which is substituted by E, 

D Is -CO-. -COO-. -S-. -SO-. -SO2-. -0-. -NR2=.. -SIR^R'^-. -POR32. .cr23=cr2^-. or - 
CsC-. and 

€ is -0R». -SR^, -NR^R'', -COR^. -COOR2^ -CONR^R^. -CN. -OCOOR^. or 
halogen, wherein 

25 R^. R^", R^^ and R^^ are Independently of each other H, Ce-Cisaryl, Cs-Cisaryl which is 

substituted by Ci-C,8alkyl, C-Caalkoxy, C,-Ci8alkyl. or Ci-C,8alkyl which is interrupted 
by -0-, or 
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O .or O 

and are independently of each other H. Ce-CiBaryl. Cs-Ciaaryl which is 
substituted by Ci-Caalkyl. or C,-C,8alkoxy. C-Csalkyl. or CrCsalkyl which is 
5 Interrupted by -0-. 

R» is H. Ce-Cisaryl. Ce-Cisaryl. which is substituted by C-Cisalkyl. Ci-Ci8alkoxy. Ci- 
Caalkyl. or C-CisalkyI which is intenrupted by -0-. 

and R=' are independently of each other C-Ciealkyl. Ce-Cnsaryl. or Cs-Ciaaryl. 
which is substituted by Ci-Cisalkyl. and 
10 is Ci-Cisalkyl. Ce-Cearyl. or Ce-Ciaaryl. which is substituted by C,-Ciaalkyl. 

3. A polymer according claim 1 or 2. wherein R^ and R^ are independently of each other 
H Ci-C,8alkyl. Ci-C,aalkyl which is substituted by E and/or inten-upted by D, C2- 
ciaalkenyl. C^Caalkynyl. Cn-Caalkoxy. C-Caalkoxy which is substituted by E and/or 

interrupted by D. . ^ . . ^Csaralkyl. Cs-C.aryl or C. 

Ceoheteroaryl. which optionally can be substituted, especially a group of the formula 

Is . r' r' 



r' ^_ 



r" R» R' . R' b'° .especially 
rA)" 
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Cisalkoxy, Ci-Cisalkoxy which is substituted by E and/or Interrupted by D. or Cr 
Casaralkyl, 

X* is Ci-CisalkyI, Ci-Ci8alkyl which Is substituted by E and/or interrupted by D, Ce- 
C24aryl. which optionally can be substituted, 

X^ls Ci-Ci8alkyl, C6-C24aryl, C6-C24aryl substituted by -0Ci-C,8alkyl or -OCe-CaAaryl, 
R", and R^' are Independently of each other H. Ci-Cib alkyi, Ci-Cisalkyl which is 
substituted by E and/or inten-upted by D. Cs-Cz^aryl, C6-C24aryl which is substituted by 
E. Cz-Cisalkenyl. Ca-Ciealkynyl, Ci-Ciaalkoxy. Ci-Cisalkoxy which Is substituted by E 
and/or interrupted by D, or CT-Casaralkyi, and 
D, E. R^ R'. R^ R®. R^°. R^*' and R^*^ are as defined in claim 2. 

4. A polymer according to any of claims 1 to 3, comprising a co-monomer T which is 




selected from the group consisting of 
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5 




is H. Ce-Csaryl. Ce-Cisaryl which is substituted by Ci-C,8alkyl. Ci-Cisalkyl. 
Casaralkyl. or C,-Ciealkyl which is interrupted by -0-. 
p is ar> integer from 1 to 10. especially 1 , 2 or 3. 
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q is an integer from 1 to 10. especially 1 . 2 or 3, 
s is an integer from 1 to 1 0, especially 1 . 2 or 3. 

R« R^ R^ and R'° are as defined in claim 2. or ^ 

R« and R^°together fomi a five or six membered ring that is substituted by R . 

R« and R^'' together fomi a group of formula =CR^°°R^°\ wherein 

Rioo and R^°^ are independently of each other H. CrCealkyl. CrCsalkyI which .s 

substituted by E and/or intemipted by D. Ce-C..aryl. Ce-Ca^aryl which is substituted by 

E or (VCzoheteroaryl. or CrCzoheteroaryl which is substituted by E. and 

R^* and R^= are independently of each other H. C-Caalkyl. C-Cealkyl which .s 

substituted by E and/or intemipted by D. Ce-C^^aryl. Ce-Ca.aryl which Is substituted by 

E. or C2-C2oheteroaryl. Ca-Czoheteroaryl which Is substituted by E. 

5. A polymer according to any of claims 1 to 3. comprising repeating units of formula la or 
lb wherein R^ is a group of fomnula 



wherein R^ is H, . 

and R' are independently of each other H. C-Caalkyl. Cs-Cacycloalkyl. especially 
cyclohexyl. Cs-Ca4aryl. especially phenyl, naphthyl. or biphenyl. which can be 
substituted by -O-C-Ciaalkyl. or Ci-Ci8alkoxy. 

R« is C-Cnealkyl. Ci-C.ealkyl interrupted by one or two oxygen atoms, or Ce-Caaryl. 
which optionally can be substituted by CrCiaalkyl. or C-Ciaalkoxy. 
R« and R'° are Independently of each other H. C-Ciaalkyl. or C-Caalkoxy. 
R« and R^° are Independently of each other C,-C,aalkyl. especially C.-Caalkyl. which 
can be Interrupted by one or two oxygen atoms, and 
and X^ are as defined in claim 1 . 

A polymer according to daim 5. comprising a co-mor^mer T wt^h is seiected tron. .he 
group consisting of 
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10 




especially' . ^ " 

-RS-is Ci-Ci8alkyl. 

R» and are independently of each other Ci-Ci8alkyl. especially C4-C,2alkyl. which 
can be intermpted by one or two oxygen atoms, or 

R' and forni a five or six membered carbocycllc ring, which optionally can be 
substituted by d-Csalkyl- 

A^olymer according to claim 1. comprising a repeating unit of formula 



(la), or 



(lb), and 



15 



axo=monomer . wherein 

x.te.ln_the range of 0.005 to 1 . especially 0.4 to 0.6. and y Is in the range of 0995 to 0, 
especially 0.6 to 0.4, wherein the sum of x and y is 1 . 
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9' f?' 



rMs a group of formula " , or " .or 



especially . or 

wherein is H. Ci-Ci8alkyl. cyclohexyl, or C-Ciaalkoxy. 
R^is H, 



i7 



R 

and X^ are independently of each other a group of formula 



d6 q6 



.especially .or ^ .and 

T is a group of formula . wherein s Is one or two, and and 

R'° are independently of each other Ci-Ci8alkyl. especially C4-C,2alkyl, which can be 
interrupted by one or two oxygen atoms, and 

and R^ are independently of each other H, Ci-C,2alkyl. Cs-CizcycloalkyI, such as 
cyclohexyl. Ce-CaAaryl. especially phenyl, naphthyl. or biphenyl. which can be 
substituted by -0-Ci-Ci2alkyl. or Ci-Ciaalkoxy. 

8. A polymer according to claim 1 , comprising a repeating unit having the formula lla, lib 

o^\sa R^ 

or lie. wherein X^ Is a group of the formula 
R ,or r^peciaHy 
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or . Wherein the dotted line represent the bond to the 

pyrimidine ring, 

R* and R^ are as defined in claim 1 , 
R^ and R=^ are independently of each other H. CrCiealkyl. CrCiaalkyI which is 
substituted by E and/or interrupted by D. Cs-C^ycloalkyl. Cs-Cacycloalkyl. which is 
substituted by E. C6-C24aryl. Ce-Ca^aryl which is substituted by E. CrCaoheteroaryl. CV 
C^oheteroaryl which is substituted by E. CrCsalkenyl. Ca-Caalkynyl. Ci-Ciaalkoxy. Ci- 
Cnsalkoxy which is substituted by E and/or interrupted by D. or C-C^saralkyl. 
R=« is H. Ci-Cisalkyl. Ci-Ci8alkyl which is substituted by E and/or interrupted by D. Ce- 
C24aryl, or CT-CzsaralkyI, 

R« and R^* are independently of each other H. C,-C,s alkyl. C,-Cisalkyl which is 
substituted by E and/or interrupted by D. Cs-Ca.an^l. Ce-Ca.aryl which is substituted by 
E C.-C«,heteroaryl, C^-C^oheteroaryl which is substituted by E. CrCsalkenyl. Ca- 
Cealkynyl. C-Cealkoxy. C,-C,ealkoxy which is substituted by E and/or interrupted by 
D, or C7-C25aralkyl, or 

and Reform a ring, especially a five- or six-membered ring. 
R^^ is H. C-Cisalkyl. -C^N. -CONR^^R^^or -COOR^. 
D is -CO-; -C00-; -OCOO-; -S-; -SO-; -SO.-; -0-; -NR--; -SiR-R^-: -POR--; 
-CR^=CR^*-: or -0=0-; and 

E is -OR^; -SR^; -NR^R^; -COR^; -OOOR^^; -OONR^^R^^ -ON; -OCOOR^; or 
halogen; wherein 

r23 r24 r25 r26 independently of each other H; Ce-Cisaryl; Ce-Cisaryl which is 
substituted by CrC«alkyl. C-Csalkoxy; C,-C,8alkyl; or C,-C,8alkyl which is interrupted 
by -0-; or 



r25 and R* together form a five or six membered ring, in particular 



O 
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R^' and are independently of each other H; Ce-Cearyl; Ce-Ciearyl which is 
substituted by Ci-Cisalkyl. or Ci-Ciealkoxy; Ci-CisalkyI: or C-Csalkyl which is 
interrupted by -0-, and 

R^ is H; Ce-Cisaryl; Ce-Ciearyl which is substituted by Ci-Cisalkyl. C-Ciealkoxy; Ci- 
5 Caalkyl; or Ci-Cealkyl which is intermpted by -0-. 

R^ and R^' are independently of each other Ci-CisalkyI, Ce-Cisaryl. or Ce-Cisaryl. 
which is substituted by Ci-Ci8alkyl. and 

R« is C-Caalkyl. Ce-Cearyl. or Ce-Cisaryl. which Is substituted by C,-Ci8alkyl. 

10 9. A polymer according to claim 8. wherein R^ R* and R= are independently of each other 
H, C-C,8 alkyl. C-Csalkyl which is substituted by E and/or interrupted by D. C2- 
ciealkenyl. CrCiaalkynyl. C-Ciaalkoxy. CrCiaalkoxy which is substituted by E and/or 

interrupted by D. . ^ . "^x' . C-C^ralkyl. Ce-C^aryl. or C,- 

Caoheteroaryl, which optionally can be substituted, especially a group of the formula 



15 



r" r" r=^ 

" . especially " 

, especially 



--O^O X 




wo 2004/039864 



72 



PCT/EP2003/011634 



-tA? 



poo 
R'' 



- -""7 



R , wherein 

m1 . m2. m3. m4. m5. m6 and m7 are integers of 1 to 10. in particular 1 to 3. 
X« is H, Ci-C,8alkyl. Ci-Cealkoxy. C,-Ci8alkyl which is substituted by E and/or 
interrupted by D, Ce-CzAaryl. which can optionally be substituted. 

R«' o57 

' \J-\J 



especially " . . Ca-C^heteroaryl. 

R«l R« 



which can optionally be substituted, especially ® 

^ . C2-C,8alkenyl. Ca-Ciaalkynyl. C,-Ciealkoxy. d-Ciaalkoxy which is 
substituted by E and/or interrupted by D. or CrCasaralkyl. 

X' is CrCiBalkyl. Ci-Ci8alkyl which is substituted by E and/or interrupted by D. C6-C24 
aryl, or Ca-Csoheteroaryl. which can optionally be substituted, 

is Ci-Caalkyl. Ce-Ca.aryl, or Ca-Caheteroaryl. which can optionally be substituted by 
-OCi-CisalkyI or -OCe-CzAaryl, 
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and are independently of each other H, Ci-CisalkyI, Ci-Ciaalkyl which is 
substituted by E and/or Interrupted by D. C6-C24aryl, C6-C24aryl which is substituted by 
E, Ca-Ciaalkenyl, Cz-Ciealkynyl. Ci-Ciealkoxy. Ci-Ciaalkoxy which is substituted by E 
and/or interrupted by D, or CT-CasaralkyI, 
5 R** and R®* are independently of each other H,.Ci-C,8alkyl, Ci-C,8alkyl which is 

substituted by E and/or interrupted by D. Ce-C24aryl, C6-C24aryl which is substituted by 
E, or Ca-Caoheteroaryl. CrC2oheteroaryl which is substituted by E, and 
D, E. R*. R^, R*. and R^ are as defined in claim 8. 

1 0 10. A polymer according to daim 8 or 9, comprising a co-monomer T which is selected 




from the group consisting of 



>5T 





, especially 




. or 



particular 




, especially 
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wherein p is an integer from 1 to 10, especially 1 , 2 or 3, 
q is an integer from 1 to 1 0. especially 1 . 2 or 3, 
s is an integer from 1 to 10. especially 1 . 2 or 3, 

R^is H, Ce-Ciaaryl, C6-C«aryl, which is substituted by Ci-Ct8a«<y!. or Ct-Cisalkoxy; C,- 

Ciealkyl; or Ci-CisalkyI whicbas interruptedby -0-; 

R*. R*'. R". R^t R^. R" and R^are as defined in claim 8, or 

r59 and R®° together form a group of formula =CR^°°R^°\ wherein 
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R'"" and R^°' are independently of each other H, Ci-CiealkyI, Ci-C,8alkyl which is 
substituted by E and/or intenrupted by D, C6-C24aryl. Ce-CzAaryl which is substituted by 
E, or Cz-Caoheteroaryl. or CrCaoheteroaryl which is substituted by E, wherein E and D 
are defined as in claim 8. 

11. A polymer according to any of claims 8 to 1 0, comprising a repeating unit of formula 
lib. especially a repeating unit of fonmula lla, or He, and a co-monomer T. wherein 



is a group of the formula . wherein the dotted line represent the bond to 

the pyrimidine ring and R^^ is H. alkyl. -ON, or -C00n^\ wherein R^' is H. or d- 
Cisalkyl; which optionally can be interrupted by one or more oxygen atoms, especially 
C4-Ci2alkyl, which can be inten-upted by one or two oxygen atoms, 



R^, R*. and R^are independently of each other H, 




pou R^^ R*" ^ wherein R^ and R" are independently of 

each other Ci-CiealkyI. especially C^-Ci^alkyl. which can be interrupted by one or two 



oxygen atoms. 
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10 



12. An optical device or a component therefore, comprising a substrate and a polymer 
according to any of claims 1 to 1 1 . 

13. An optical device according to claim 12. wherein the optical device comprises an 
electroluminescent device. 

14. An optical device according to claim 13. wherein the electroluminescent device 
comprises 

(a) a charge injecting layer for injecting positive charge carriers. 

(b) a charge injecting layer for injecting negative charge carriers. 

(c) a light-emissive layer located between the layers (a) and (b) comprising a polymer 
according to any of claims 1 to 1 1 . 



15 15. A monomer of the formula 



V- 



-x" x' 

(III), especially 



(lllb); and/ or 



1 x'-V^x"- 



-x" 



(Ilia). 
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x"- 



R-^N^ 



-x" 



-x" 



(IV). especially 



(IVa). 



I* 



-x" 



x"- 



— X' 



-X" 



(IVc); 



(IVb), or 
wherein 

R', R^ R^ R" and R^ are independently of each other an organic substituent. 
especially CrCaoaryl or a CrC^eheteroaryl. which optionally can be substituted. 
X\ X^ and X^are independently of each other a divalent linking group, and 
X" is independently in each occurrence a halogen atom, or -B(OH)2. -B(0Y^)2 or 

'^O^ . wherein is independently In each occurrence a C,-C,oalkyl group and 
is independently in each occurrence a CrCioalkylene group, such as 
-CYV-CY=Y«-. or -CYV-CY^'"- CY^Y^'^-. wherein Y^ Y*. Y^ Y«. Y^ Y«. Y«. ^ °. Y" 
and r^are independently of each other hydrogen, or a d-Coalkyl group, especially 
-C(CH3)2C(CH3)2-. or -C(CH3)2CH2C(CH3)2- with the proviso that 2-phenyl-4.6-bis(p- 
bromophenyDpyrimidine and 2.4.6-tris(p-bromophenyl)pyrimidine are excluded. 



